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Description 

[0001] The present invention relates to a transmitting/ 
receiving apparatus of the ear insertion type for use with 
handy phones, cordless phones, transceivers and the 
like. 

[0002] When communicating through a communica- 
tion apparatus such as a handy phone, cordless phone 
or transceiver it is desirable to freely use hands to write 
a memorandum ; to refer to notes, or to operate a per- 
sonal computer. To this end, a transmitting/ receiving ap- 
paratus as shown in Figure 6 has been proposed which 
comprises a headphone 27 and a microphone 29 sup- 
ported by a support bar 28 in front of the user's mouth. 
[0003] The transmitting/receiving apparatus of Figure 
6 is satisfactory in terms of hand free usage. However, 
it is difficult to transmit a clear voice to the communica- 
tion counterpart when the apparatus is used in a noisy 
place, for example, in a plant or vehicle, because the 
microphone 29 of the apparatus catches noise. 
[0004] To solve this problem, Japanese unexamined 
Patent Publication No. 5-199577 (1993), for example, 
proposes a transmitting/receiving apparatus having an 
ear-insertion body 30 which incorporates therein an ear- 
phone 31 and microphone 32 of a bone-conduction 
type, as shown in Figure 7. 

[0005] The transmitting/receiving apparatus shown in 
Figure 7 is advantageous in that it frees the user's hands 
and in that it can transmit a relatively clear voice be- 
cause the main body thereof is inserted into the user's 
external auditory meatus and therefore the microphone 
32 thereof does not catch external noise. Further the 
microphone 32 catches a voice through bone conduc- 
tion and, therefore, even a faint voice can satisfactorily 
be caught by the microphone 32. 

[0006] However, the earphone 31 and microphone 32 
are incorporated in a small main body and, hence, the 
microphone 32 catches acoustic vibration of the ear- 
phone 31. Since electrical problems such as howling 
and crosstalk occur in the apparatus ; the volume of the 
earphone and the sensitivity of the microphone cannot 
be increased. Therefore, the apparatus cannot satisfac- 
torily receive nor transmit a clear voice. 
[0007] To solve this problem, a transmitting/ receiving 
apparatus as shown in Figure 8 has been developed, in 
which an earphone 33 and a microphone 34 were sep- 
arately provided, and the microphone adapted to utilize 
throat vibration was pressingiy attached to the user's 
throat by means of a supported 35 wrapped around the 
neck. 

[0008] The transmitting/receiving apparatus in Figure 
8 is advantageous in that the microphone utiiizing throat 
vibration can efficiently pick up a faint voice and in that 
the earphone 33 and microphone 34 separately provid- 
ed do not cause acoustic interference or crosstalk. How- 
ever, since the microphone 34 is pressingiy attached to 
the user's throat by wrapping the supporter 35 around 
his neck, the user feels pressure on his neck. This hin- 



ders easy utterance and gives the user uncomfortable 
feeling in usage. Further, the microphone 34 moves out 
of position and may suffer from noise resulting from the 
rustling of the user's clothing. In addition, the apparatus 

5 is poor in appearance. 

[0009] WO-A-9410818, according to which the pre- 
amble of claim 1 has been delimited, discloses a per- 
sonal sound amplification system comprising a micro- 
phone, a loudspeaker and an amplifier having an input 

10 connected to the microphone and an output connected 
to the loudspeaker. The microphone is incorporated in 
an earpiece which is adapted for positioning in the ear 
canal of a user so as to pick up sound from the ear canal; 
and the loudspeaker is adapted for positioning in the re- 

15 gion of the other outer ear of the user for generating 
sound thereto. The apparatus may be used with a radio 
transmitter receiver, the output of which is supplied to 
the loudspeaker. The output of the microphone may also 
be transmitted in radiographic form. Moreover, the ap- 

20 paratus may be used in telecommunications as a hands- 
free transmitting/receiving device. 
[0010] WO-A-9405231 discloses an ear based haring 
protector and communication system with a transmitting 
receiving apparatus. Ear muffs or earplugs are fitted 

25 with a transducer and a microphone to transmit and re- 
ceive speech. The disclosed microphone is based on air 
conduction and has partially as goal to minimize recep- 
tion of bone conducted vibration. 
[0011] An ear microphone for an external auditory ca- 

30 nal insertion type two-way communication earpiece is 
disclosed in EP-A-01 07843, A casing of the earpiece 
contains a fixed electrode and a vibrating electrode po- 
sitioned in capacitive relation to each other, the vibrating 
electrode detecting acceleration vibration from outside 

35 the casing in the form of bone conducted voice sound 
vibration within the external auditory canal. 
[001 2] Object of the present invention is to provide an 
improved, comfortable hands-free transmitting/receiv- 
ing apparatus for use in telecommunications which is 

40 free from howling and crosstalk, although presenting 
high sensitivity and an excellent voice reproduction 
caracteristic. 

[0013] To achieve this object present invention pro- 
vides a transmitting receiving apparatus for use in tele- 

^5 communications, comprising a first ear-insertion body 
serving as an earphone for insertion into one ear of a 
user; a second ear-insertion body provided separately 
from the first ear-insertion body for insertion into the oth- 
er ear of a user and serving as a microphone, charac- 

50 terised in that the microphone is a capacitor microphone 
of a bone-conduction type and has a vibration electrode, 
said second ear insertion body comprising a body cas- 
ing incorporating said microphone ; an insertion cover 
adjoining with the body casing and having a configura- 

55 tion such that the outer periphery of the insertion cover 
contacts a user's external auditory meatus when the 
second ear insertion body is inserted in a user's ear, and 
a vibration conduction memberconnected to the central 
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portion of said vibration electrode at one end and to the 
insertion cover at the other end. 

[0014] With the aforesaid construction, the transmit- 
ting/receiving apparatus drives the earphone by send- 
ing a receiving signal to the first ear-insertion body and 
transmits a transmitting signal from the microphone of 
the second ear-insertion body via a wire or over wireless 
utilizing a radio wave or ultrasonic wave. The micro- 
phone of the second ear-insertion body receives a voice 
signal from the user's external auditory meatus through 
bone conduction and assuredly catches even a faint 
voice as a voice signal. The second ear-insertion body 
is provided separately from the first ear-insertion body 
and, therefore, such problems as howling and crosstalk 
between the microphone and the earphone can be 
avoided. Further, the transmitting/receiving apparatus 
of the present invention frees the user's hands. 
[0015] The insertion cover may be formed of a rigid 
resin and the vibration conduction member may be 
formed of a metal having a specific gravity of between 
5kg/dm 3 to 20 Kg/dm 3 . 

[0016] The invention will now be described in more 
detail and by way of example only, with reference to the 
accompanying drawings in which:- 

Figure 1 is a perspective view illustrating the ap- 
pearance of a transmitting/receiving apparatus for 
use in telecommunications in accordance with an 
embodiment of the invention; 
Figure 2 is a sectional view illustrating a second ear- 
insertion body of the transmitting/receiving appara- 
tus which serves as a microphone; 
Figure 3 is an electrical circuit diagram of the sec- 
ond ear-insertion body; 

Fig. 4 is a perspective view illustrating the appear- 
ance of a transmitting/receiving apparatus for use 
in telecommunications in accordance with another 
embodiment of the present invention: 
Fig. 5 is a sectional view illustrating a second ear- 
insertion body of the transmitting/receiving appara- 
tus shown in Fig. 4 which serves as a microphone; 
Fig. 6 is a perspective view illustrating a conven- 
tional transmitting/receiving apparatus for use in tel- 
ecommunications; 

Fig. 7 is a sectional view illustrating another con- 
ventional transmitting/receiving apparatus; and 
Fig. 8 is a perspective view illustrating still another 
conventional transmitting/receiving apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] With reference to the attached drawings, the 
present invention will hereinafter be described in detail 
by way of embodiments thereof. 

[0018] Referring to Fig. 1 , a transmitting/receiving ap- 
paratus includes a first ear-insertion body 1 having an 
electric/vibration conversion element (not shown) incor- 



porated therein to serve as an earphone, and a second 
ear-insertion body 2 serving as a bone-conduction mi- 
crophone. The first and second ear-insertion bodies 1 
and 2 are connected to an adjuster 5 via wires 3 and 4. 
5 The adjuster 5 is connected to a handy phone 8 with a 
plug 7 of the wire 6 being inserted into a jack of the handy 
phone 8. The adjuster 5 has an amplifier, equalizer, vol- 
ume adjuster and the like incorporated therein. 
[0019] The second ear-insertion type body 2 serving 

10 as a bone-conduction microphone has a structure as 
shown in Figure 2. Specifically, the second ear-insertion 
body 2 includes a body casing 9 formed of a synthetic 
resin, an insertion cover 10 provided at a front end of 
the body casing 9 and formed of a relatively rigid resin 

15 selected from silicone resins or polyvinyichloride resins 
into a configuration such that the outer periphery thereof 
contacts an external auditory meatus of a user's ear, a 
rear end cover 11 provided at the rear end of the body 
casing 9, and a vibration sensor 1 2 supported by a sup- 

20 port member 13 in a body casing 9. A vibration bar 14 
serving as a vibration conduction member and connect- 
ed to a vibration element of the vibration sensor 12 ex- 
tends to the front end of the body casing 9 and is con- 
nected to the interior surface of a side portion of the in- 

25 sertion cover 10. A soft silicone rubber 15 which does 
not hinder the vibration of the vibration bar 1 4 is provided 
around the vibration bar 14. The second ear-insertion 
body 2 has a vent hole 16 extending through rear end 
cover 11 , support member 13 and insertion cover 10. A 

30 wire 1 7 is connected to a terminal of the vibration sensor 
12. 

[0020] The vibration sensor 1 2 comprises a capacitor 
microphone as shown in Fig. 3. More specifically, the 
vibration sensor 12 includes a vibration electrode 18, a 
35 solid electrode 1 9 and a dielectric 20 interposed there- 
between, and the vibration bar 14 is connected to the 
vibration electrode 18. 

[0021] In this embodiment, the vibration bar 14 has a 
diameter of 1 .6mm and a length of 1 0mm and is formed 

40 of a metal such as stainless steel or iron, which has a 
specific gravity of about 5kg/dm 3 to about 20kg/dm 3 . 
[0022] In use, the first ear-insertion body 1 serving as 
an earphone is inserted into one ear, and the second 
ear-insertion body 2 serving as a bone-conductive mi- 

45 erophone is inserted into the other ear. The first ear-in- 
sertion body 1 receives a transmitted electric signal and 
converts it into audio vibration thereby serving as an ear- 
phone. In the second ear-insertion body 2, a voice ut- 
tered is transferred by bone conduction to the vibration 

50 bar 14 (vibration conductor member) via the insertion 
cover 1 0 contacting the user's external auditory meatus. 
The vibration electrode 1 8 is vibrated by the vibration of 
the vibration bar 14, and the voice is converted into au- 
dio/electric signals based on the capacity variation of a 

55 capacitor incorporated in the second ear-insertion body 
2. The signals thus generated are transmitted from the 
second ear-insertion body 2. 

[0023] Thus, the transmitting/receiving apparatus of 
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the present invention achieves the transmission and re- 
ception of audio information. Since the first ear-insertion 
body t serving as an earphone and the second ear-in 
sertion body 2 serving as a microphone are both insert- 
ed in the user's ears, the user can freely use his hands 
to perform other manual operations. Further, the first 
ear-insertion body 1 serving as an earphone and the 
second ear-insertion body 2 serving as a microphone 
are separately provided and, therefore, the howling and 
cross-talk will never occur. Further, since the second 
ear-insertion body 2 incorporating the microphone is in- 
serted into one ear, the second ear-insertion body 2 
does not pick up any external noise. Particularly, the ca- 
pacitor microphone has a sensitivity higher than that of 
a conventional acceleration sensor, thereby being ca- 
pable of reproducing a voice close to an original voice. 
Thus,, an excellent voice reproduction characteristic of 
the capacitor microphone allows the second ear-inser- 
tion body 2 to transmit a clear voice signal. 
[0024] The insertion cover 1 0 of the second ear-inser- 
tion body 2 is formed of a rigid resin, and the vibration 
bar 14 connected thereto is made of a metal having a 
specific gravity of about 5kg/m 3 to about 20kg/dm 3 . 
Therefore, even a faint voice is efficiently conveyed as 
a vibration through the user's external auditory meatus. 
Thus, the second ear-insertion body 2 serves as an ef- 
fective bone-conduction microphone. 
[0025] Further, there is no need to attach the micro- 
phone to the user's throat as in the prior art, because 
the second ear-insertion body 2 serving as a micro- 
phone provided separately from the earphone is insert- 
ed into the user's ear. Therefore, the user feels neither 
pressure on the throat and nor inconvenience in uttering 
a voice. Furthermore, any supporting member is not re- 
quired. 

[0026] Fig. 4 shows a transmitting/receiving appara- 
tus for use in telecommunications in accordance with a 
second embodiment of the present invention. This 
transmitting/receiving apparatus is characterized by its 
cordless configuration which is embodied without the 
need to provide a wire as provided in the aforesaid first 
embodiment. 

[0027] As shown , a first ear-insertion body 1 has a first 
receiver 21 disposed therein and connected to an audio 
conversion element. A second ear-insertion body 2 has 
a first transmitter 22 disposed therein and connected to 
a microphone element. A handy phone has a second 
transmitter 23 for transmitting to the first receiver 21 and 
a second receiver 24 for receiving from the first trans- 
mitter 22. The output of a radio signal herein employed 
is weak such that the radio wave reaches wirhin several 
meters. 

[0028] Fig. 5 is a sectional view illustrating one exam- 
ple of the second ear-insertion body 2 serving as a mi- 
crophone. As shown, the second ear-insertion body 2 
has the second transmitter 23 connected to a vibration 
sensor within a rear cover 1 1 , a battery 25 for driving the 
apparatus, and an antenna chip 26 made of a metal and 



exposed on an outer surface of the rear cover 1 1 . Since 
the transmitting/receiving apparatus of the second em- 
bodiment is of the so-called cordless type, a user can 
conveniently use the transmitting/receiving apparatus 

5 without being disturbed by the wire. 

[0029] Although the transmitting/receiving apparatus 
according to ine foregoing embodiments are designed 
to be used with a handy phone, they can be effectively 
used with an ordinary stationary telephone or a trans- 

10 ceiver. In addition, it is possible to use ultrasonic waves 
instead of radio waves as transmitting medium, without 
causing any disadvantage. 

[0030] As can be understood from the foregoing, the 
first ear-insertion body serving as an earphone and the 

is second ear-insertion body serving as a microphone are 
separately provided in the transmitting/receiving appa- 
ratus in accordance with the present invention, and the 
microphone is of a bone-conduction type. Therefore, the 
transmitting/receiving apparatus frees user's hands, 

20 and does not cause such problems as howling and 
crosstalk, In addition, the user can comfortably use the 
receiving/transmitting apparatus without feeling pres- 
sure on the throat. 

[0031] The second ear-insertion body serving as a mi- 
25 crophone has the insertion cover formed of a rigid ma- 
terial and the vibration bar connecied thereto and 
formed of a metal having a high specific gravity. There- 
fore, the second ear-insertion body car* efficiently re- 
ceive bone vibration conveyed through me user's exter- 
na rial auditory meatus. Further the second ear-insertion 
body incorporating the capacitor microphone as the vi- 
bration sensor has excellent frequency characteristics, 
thereby permitting clear voice to be received and trans- 
mitted. Thus, the transmitting/receiving apparatus of the 
35 present invention offers great practical advantages. 
[0032] While only certain presently preferred embod- 
iments of the invention have been described in detail, 
as will be apparent to those familiar with the art. certain 
changes and modifications can be made in embodi- 
40 ments without departing from the scope of the invention 
as defined by the following claims. 



Claims 

45 

1. A transmitting/receiving apparatus for use in tele- 
communications, comprising: 

a first ear-insertion body (1 ) serving as an ear- 
so phone for insertion into one ear of a user; 

a second ear-insertion body (2) provided sep- 
arately from the first ear-insertion body (1) for 
insertion into the other ear of a user and serving 
as a microphone, characterised in that the mi- 
ss crophone is a capacitor microphone of a bone- 
conduction type and has a vibration electrode 
(18), said second ear insertion body (2) com- 
prising a body casing (9) incorporating said mi- 
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crophone.. an insertion cover (1 0} adjoining with 
the body casing (9) and having a configuration 
such that the outer periphery of the insertion 
cover (10) contacts a user's external auditory 
meatus when the second ear insertion body (2) 5 
is inserted in a user's ear and a vibration con- 
duction member (14) connected to the central 
portion of said vibration electrode (18) at one 
end and to the insertion cover (10) at the other 
end. 10 

A transmitting/receiving apparatus as claimed in 
claim 1 , wherein the insertion cover (10) is formed 
of a rigid resin and the vibration conduction member 
(14) is formed of a metal having a specific gravity 15 
of between 5Kg/dm 3 to 20 Kg/dm 3 . 



bei der die Einfuhrungsabdeckung (10) aus einem 
festen Harz gebildet ist und das Vibrationsleitungs- 
element (14) aus einem Metall gebildet ist, das ein 
spezif isches Gewicht zwischen 5 kg/dm 3 bis 20 kg/ 
dm 3 . 

3. Obertragungs-ZEmpfangs-Vorrichtung nach An- 
spruch 1 oder 2, 

bei derdererste Ohr-Einfuhrungs-K6rper (1 ) einen 
Empfanger (21 ) aufweist der angepasst ist.. um Ra- 
diowciiensignaie oder ein Uftraschailwelfensignai 
zu empfangen. und dor zweite O hr-Einfuh rungs - 
Korper (2) einen Ubertrager (22) aufweist, der an- 
gepasst ist, um ein Radioweiiensignai oder ein Ul- 
traschaliweilensignai zu ubertragen. 



3. A transmitting/receiving apparatus as claimed in 
claim 1 or 2, wherein the first ear-insertion body (1 ) 
has a receiver (21 ) adapted to receive a radio wave 20 
signal or an ultrasonic wave signal, and the second 
ear-insertion body (2) has a transmitter (22) adapt- 
ed to transmit a radio wave signal or an ultrasonic 
wave signal. 



Patenianspruche 

1. Obertragungs-/Empfangs-Vorrichtung zur Verwen- 
dung in der Telekommunikation mit 



Revendications 

1 . Appareil d'emission/reception prevu pour etre utili- 
se en telecommunications, comprenant : 

Un premier corps d'insertion dans I'oreille (1) 
utilise comme appareil auditif pour etre insere 
dans une oreille d'un utilisateur, 
Un deuxieme corps d'insertion dans I'oreille (2) 
p revu , separement du premier corps d'insertion 
dans i'oreille (1), pour etre insere dans i'autre 
oreille d'un utilisateur et servant de micropho- 
ne, 



einem ersten Ohr-Einfuhrungs-K6rper (1 ), wel- 
ches als Ohrhorer zum Einfuhren in ein Ohr ei- 
nes Benutzers dient; 

einem zweiten Ohr-Einfuhrungs-K6rper (2), der 35 
separat ist von dem ersten Ohr-Einfiihrungs- 
Korper (1 ) zur Einfuhrung in das andere Ohr ei- 
nes Benutzers und als Mikrofon dient, 

dadurch gekennzeichnet. dass das Mikrofon ein 40 
Kondensator-Mikrofon des Knochenleitungstyps ist 
und eine Vibrationselektrode (18) aufweist, wobei 
der zweite Ohr-Einfuhrungs-K6rper (2) ein Kcrper- 
gehause (9), welches das Mikrofon aufnimmt, eine 
Einfuhrungsabdeckung (1 0) die benachbart zu dem 45 
Korpergehause (9) ist, und eine solche Konfigura- 
tion aufweist. dass der auBere Umfang der Einfuh- 
rungsabdeckung (10) einen auBeren Gehorgang ei- 
nes Benutzers beruhrt wenn der zweite Ohr-Ein- 
fuhrungs-Korper (2) in das Ohreines Benutzers ein- 50 
gefuhrt ist, und dass ein Vibrationsleitungseiement 
(14) mit dem zentralen Abschnitt der Vibra-tions- 
elektrode (18) an einem Ende und mit der Einfuh- 
rungsabdeckung (10) an dem anderen Ende ver- 
bunden ist. 55 

2. Ubertragungs-ZEmpfangs-Vorrichtung nach An- 
spruch 1 , 



caracterise en ce que le microphone est un micro- 
phone a condensateur du type a conduction osseu- 
se etcomprend une electrode a vibrations (18), ledit 
deuxieme corps d'insertion dans I'oreille (2) com- 
prenant un boltier de corps (9) dans iequel est loge 
ledit microphone, un couvercle d'insertion (1 0) con- 
tigu au boitier (9) de corps et presentant une confi- 
guration telle que la peripheric exterieure du cou- 
vercle d'insertion (10) vient en contact du meat 
acoustique externe d'un utilisateur iorsque le 
deuxieme corps d'insertion (2) dans I'oreille est in- 
sere dans I'oreille de I'utiiisateur et un element de 
conduction des vibrations (14) relie a la partie cen- 
traie de iadite electrode a vibrations (1 8) a une ex- 
tremite et au couvercle d'insertion (10) au niveau 
de I'autre extremite. 

2. Appareii d'emission/reception selon la revendica- 
tion 1 , dans ieque! le couvercle d'insertion (10) est 
forme d'une resine rigide et I'efement de conduction 
des vibrations (14) est forme d'un metal presentant 
une gravite specifique comprise entre 5 kg/dm3 et 
20 kg/dm3. 

3. Appareil d'emission/reception selon la revendica- 
tion 1 ou la revendication 2, dans Iequel le premier 
corps d'insertion (1) comporte tin recepteur (21) 
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adapte pour recevoir un signal d'onde radio ou un 
signal d'onde ultrasonore, et te deuxieme corps 
d'insertien (2) dans i'oreille ccmporte un emetteur 
(22) adapte pourtransmettre un signal d'onde radio 
ou un signal d'onde uitrasonore. 5 
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